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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating arp 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forainc 
substances that are present in the rock a certain quantity of material ' 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinc y coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degas if ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil / 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 1_2, on which is overlaid 
a stratum of limestone 14 and possibly a layer of soil A number of 

exhaust channels 1Q_ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 10_ and the exhaust channels 
1 3 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2\_ and shut-off and 
control valves, respectively, 22_ , 2_3. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray towe 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 30_. A pipe 3_2 from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 2S_ into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 4_0. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 44, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 1CI has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 4 4-46, is extracted instead- The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 5_0 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20_ in section 4_4^4_6 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4_2"1A' as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4^2_ and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold _58 from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60_ 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 4_4-46, where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5£, 3_4 and the section 4 2-44 
in the shale rock, partly a circuit including passages 18,34_ and both 
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sections 4 2-44 and 4 4-4 6 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ica tion directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of Leaking gases that dc 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogena tion , but, according 
to the invention, the very high pressure under which such a hydrogenat ion 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added throuah 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenat ion of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Ski f f erol j eak tiebolage t , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst . 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic;ha-< 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif icat ion 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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I 1 1 1 1 1 1 1 1 1 1 1 1 1 ^ j i li.miur ii- till riL sail .ill 
t ra in alalia skdferolja. base ral pa uppsai inmii^ 
.iv »k i! i'ci l)C*ii^L-l uL.ui loic^aunde n I Itryl it i 
a\ >kdli'i, \. li vid ilc ^l'iuhii upp\ .n inmii^i'ii 
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eller Uakolcl en inukct sti>r a^UhaU, d v. s. 
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i trill lor svenska foi lt;\llantk u lipoma tdi o i n- 
Ivtiiig 7(1 '/,. av dun ur , s|tniiif;li^a skiffvivik- 
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Yid ihrukt avj;aMiin^ av \k 1 1 1 n in r^u I u|'|»- 
^t; , lr undt r Ini l^jcmlc fi aiiiilalliiH^ av slul- 
K'tolja myrkcl sloia \ol\nit'i a\ n|t|»vi'u mt m It 
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ila|»jdi- lui gascr i alia rik t utn ^ar. Daru.sl m'i- 
luitda 1<ir \iirjc in' nlja il^ir aniktin^ 15 m J 
beiKmaisa, liildas I. ex.. under ctt ^r^> lid 
vid framslallMtn^ av 2000U in' skifferulja elt 
jtoioit ikiffcrbcrj" om iiOUUUO in 1 . L'tiiler sjaUa 
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in ii ird \ ik a n av k d , 1 1 \^ a I u i 1 1 ifrA^a. 
:( I n \ 1 1 j a s df nainnda „a ^k a iia k i I i.i. sr- 
' !<■ " i 1 1 1 a I all I | aiivl-ora a \ i. .| Mi lui 

■ i i .1 U'Ljasrllla. a\rti lor Uill.irscl ,i\ ;.imT 
i. 1 1 1 1' I Im- i i^rl . Sand nli-l kuiHia ailiila d\- 
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n.ikr a\l"ii|i Iran <lcih.iimii.i, \.n\id ^iser, 
mmii umki 1 1 \ l k ncdloras i lirt^rt j>ti l-U sktl- 
k-. kumia a\l(»ias ur drlsannna )>& ill annat 
slaikv Ii.imt koiuiiia harundcr i konlakl iwed 
kalal > N.iinnis ylor urh (i.J\ ci kas av dcsaui- 
iua 1 1 a >adanl ^all, vnu hului-as av loiliandon 
varandu kcuti^ku och fysikaliska )oihfillan- 
dfo 

I ji|d luniiim'M sLall nt'tian naruiaia- |n:skri- 
v;h tiiidrr hail visniii^ (ill a Ink ^ adt- rilnin^ 
mhii cvcaiuirl \isade id I oil u ^sl'or 1 1 1 loi ^alt^d.^ 
(^riK'Uil oi andr. \arvitl livi'ii vllt-i li^nr ii|'plu»- 
nnif.111 kataudrclaiaiMk' r^i n^k ajirj skola nil* 
m\ as 

Til; I \tsar inoi' Hler luindi*- schrmaliskt 
i ll dwi I ri lici*^. an allal loi f i ., nisi alining av 
sk il lei "olja, s<dl i vwrlikaUtkl ion 

I'tj^, '_' vixar ill dia^rani aii^isamk- (ciiijie- 
ralia I'oi ik lnni^cii liloiu skiflci bereft. 

A riliaii^rn Itetecknar II) tdl anta] \:irine- 
ck uniil. Mini aro anina^ta pt\ janina incllaii- 
i inn i >k iflt;rlM-r^ft 1 2, pa \i'kt-t ur overlaj^- 
ral i*ll lagvr jv k;ilk>ten 14 samt fvenluclll 
t it jonila^er 10. FA* jntai av^a^kanak'r 1H stii 
i fm himU'lsc nnal genom U n t k orh skafcf ncd- 
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Mrnirie iM^ivlnj.ft 211. VtiriiircleniofKon MJnrli 
av^-.tskamdornii IS ,ira sninlii|i;»l ;iiioi dnado i 
-.nicv t'fU-r ^ ;i r: t m ff r:t i vinkol mod rdnin^s- 
alaiU'l. C.aVi\ Inppon 2d 1 1 1! h. n n ndo on dvilk 
.lid al<> OVO! t < 1 1 I ■ ! n 1 1 1,' ! \c V' > [' 21 uoh ;uv!;ilH(. 

Tin^s- icsp re-lri Hi L,s\cnl urr 22, T.\ anslut- 
,ia Ivll vi\ samWn*Mvan;"d 2 V. 1\n stono sain- 
in;<skanal 2.^ tor oil Mortal sa m I iii^ska n:iln 
'4 fr up ri ;i J drssa i sm tur rnotl on kandoiisan 
:0 <>oh 1 1 t \ ;i 1 1 27, \:nt sk ill ct < »l jo- aw i n;( 
-a kant *;itt nodkykis nch i m<»j I ii, r n slo man 
vfn.iii Iran kmidonsci bnra i dj ebesl a nd sde- 
ar. Kondensorn 2n. \ifkrn a\on kan nl^'iras 
v resp nnifatta appntaLur lor nnnan komisk 
-otiand 1 1 ;iv skit I'oroi jo-astr t. ex. avskdj- 
m^ ,i\ svavol ollor audi a bipi < uliik tor i dossa. 
.:• ^onnm on todniii<{ 2S mislulen lili cu npp- 
hidin^sbohdllare .'111 for nljau. I dennn lie- 
.allare inynnar ;i\iu on (editing .'i2 frAn Ivatl- 
inct 21. FtAu rn "re.nledning H4 knnna on 
a* I av do icke kundettsorado ^aserua a M oras 
.mom en leilnin^ 30, i vilken ar insall en ven- 
i .18, i*<"»[- alt auvandas soin bransle eiler for 
:uir;i "i mJn in Ai . En annan do! ;tv gascnia ge- 
*tnstn'>niin;i en kmnpressorannrdnin^ 40. 
I en soktion jv skifferber^'pt he^ransad vin- 
■tr;dt mot i itnin^sfdnn jt ;iv plan ^nmn lin- 
na 42, 44 anla^os pyrolysen, d. v. en un- 
r \ :irinotiIlf('M*sol f ursii^aendo nybildninLj av 
dfcri;;iser vain nvshdad. V.umoli M f nrsoln 
1 olniu'iitcii ! 0 li.ir liar alllsj avhrulds. I 
allot iilvmtH's for a-mtblioket on sekUon av 
ifforljor^ot. be^ransad ;iv linjerna 44- l(>. 
imiu'v^oii furuf sal tos allfin vandin i nkt- 
<\v,vn \w pdatna 4K. 1,'mjen 50 i f 1 14 . 2 ropre- 
iitoiar tiniiperattirfmalclningen 1 do bada 
MmnoniH. Vid linjon 44 kan I em poral u ron 
\a uppnutt oil \ a rdo. 4nel la n XiO — 4I)(I 3 C 
rotrjdesvis mnkrin^ ,1Sil* C. Temporal u rrn 
ier ^ennni pvuccsson enlist uppf inniit^en t 
fnin^ uii>t linjon 42, 

>fo»lin knnalorna 20 i ^okliunon 4 1 W* 
nst^ora sum avU.pp for do i donna soklinn 
;:inii.i sk iffor^asrrna. h.ir minst en rad dy- 
:t kannlor, soin :ir hclii^on \n\ sckliftnpns 
14 liakkant. sot) 1 Minnevj^cn^ nktma^ 
'^1 pii.irna 4M S om j rilnin^oii u;i\i|s 

LM-k nin^on 52. anslntils Idl knmprpsMirin 

try k Nid m via rn .^ain liimskaital 54 f ^as- 
dorna I>rit)^a<; s^linida do fran lodiiin^- 

U lumunando ^avorua alt atorvt riumua till 

; cdan av^a.vide <k illorltpi ^ol itifuii <mii a- 

aiollan linjorna 42 nol\ 44. I'.a del av dessa 
rsl r'LMiinumJe ^im*i kniina avledas l;oi)ihii 

i\lnpp all noli on s.intliiii;\L.iii;il a.S jri'tn 
\aualon inum dolta Kimado. I*n all ol- 

lamplii< hehiindl ia^ ^omnu kmidonsal inn 
Uatlnin^ elli'r andra pnttosscr !i\tli^^<*)- 

ifs[». iierloda^ [ill lodnini;oii N Y\c\\\ 11. ill 

111 kan a lot a a l>0 (.11:1 linpkupplado m<i| 
ilu\^k'ili\mncn 24 ItosU-n a\ uas» rn.» k\m- 

arulor fnclsall vImhiimiiil; muni sk il lordoi'- 
■ I vi la^rtMi^ir 1 pil:iin;iv I M rikttmi- 

mi,! 1 knalakl aicd skin erlior^ sok- 
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iiv svkliMiioni i 12 II . ., .', l| Hi m,. M 1 ■■ 1 . 1 
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■ iiljo^asrr fi-.an s k 1 < I 1 I ■, t 'ill k Miidit 1 s, . r 1 
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som rAdrr i hcr.^ol v 1 . 1 t \ -.imi m^r n on dot t> . - 
Lf P n < ) 1 1 1 LJ a s 1 ,1 f )i a ^o imi an ttoi jjoI iimii ;'i'| 

' markytji! Spiaokitr ihih.is har orb >\. i:n 

1 berget ooh (fTT^VoTl;iL;r.ii !<■ k.dklnT^nl ar 1 
^jalvL ioko ru.lk.mdiu! : dl t-'.n ntnulr.> . 
av do framstallda - u ! | .1 so 1 n . 1 knntiiior dai'-r 
alt s.l viii:niiiu;i.i|i t.iok,, ill ^i'ihmii larka-r t 
spi ioknr 1 mark on an|>a 1 1 I -a bn -ol I - 
li^t uppl'ilin lliqi'll l\Mos r.'d.ni ;ivl:;Is:i| slvifloi- 

1 lier^ med lilliijaip ,i\ m ^.uijuv^iir m>-d _a- 
si 4 r dar aljan r.-dan [il\nniiiK Del laik ij.- 

1 mmm dai-v id alll I'nrl , r a 11- lo -i r k 

|>a sa salt all 1'Psla av :ao|-ando i;a-or. vmi 

ioko innoiiAlla nuniMi «Im llaii^nt \inncs 

onlt^t up|d iuniu-on don h»idoton. all . ^ j e f - ■ r - 

luster i^cnniii lack. 1-0 1 maikvtati iskas. 

\"\t\ ill jonl \ inning nr skilha k,m ( |o| m- 
lai^as, all hoii>ondo j-a di- I n 1 1 j m ra I 1 1 ro 1 ndi 
Ifvok. \aitnidoi [t\n.Ks, n |..i|-,-,r. a\oiiM iti 
lioruoudo dm lia.ii-li,* n i,d \dkra llpp- 

vaiilMnn^'n a\ vlaMn 11 -i- 11 . >m | , ires, p\rui\- 
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Inldado p\ t <>\ \ sijhrii id _ ■ n ■ i\ \ alo. on \ i -s 
dol av donvnuuia av ni' m Ii nulra n:u si ik- 
tado kidvaloii Imi d I s.nl 1 1 n do ■ >\ lolnlda m |o 
k<'l\ atoaa pa -I lind rv m;i v|,n i o lildlrk \ l.u - 
\ I k I k i 'l lint. i all 1 1 1 1 1 o a I d I i 1 1 mi 1 1 hi t r dol : v 
d o il 1 1 da la ; is\nl \ ,mi n 

SjaWa |)S r, .In v t >i - .ot sv, i, ,, ,\ rl( S;l K, ,| M |d i - 

corad nal nr. at I m n . ■ l \ ,| amlo k ai 
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p" i I i" 1 1 a | o I 1 . 1 1 1 do i . i i I, i j . : , , , I i I i, I i • i i 

1 1 ^o t 1 >* 1 1 -on. an t, .1 a - . i ; ] | ,;i n ! . 1 1 1 1 i 
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^1 aondo I i a in ua i . | " ' I " 1 I . i . i i - \ i s id. . i < j.i 
\alo ..oil I i!| hc Ui.iv il, a hi d\-tt luvann.- 
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lu|iji. sunt 1 1 . 1 1 ~ u\;iii : 1 1 1 1 \ Us |ul s.l s.ill ;i tl rll 
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I Vilt viil Inl-.isniM^ .it mI trl i.i .i Mtlr skil- 
Irrl'fi- in silu uiuk'i' 1 1 i 1 1 1 . i .inilr ;i\ \;iriin: Me- 
ifiii i sk ill rrliLT-rl U|<|'t i r u.i U :i u .i tei". r.Jfl- 
iirli-i kM:il i|:ii;iv, .lit snkiii tit sk 1 1 1 r I | m t I I 

IMMM |i\l.il\S ,l\-.IS,lts Mil) llll\ll |.Ml'()Sl, fisrf 

inlnl.is I ili'lhi |Kilti, iiM-(|.in drl .UMlll -u 

I _f 1 1 1 > c 1 1 .nulrii i sif 1 1 ri hr i -rl up|)t.i„- 

ii. i k.in.ilrr :iit \ ;i r 1 1 ir 1 1 1 ! I ■ ■ i sf i k .in . i k. i ii.i n'l 
.ill dr^s.i ;,imt iii ii ;i\ SlmI.im .Ml, :ilt iir Iuiimm- 
ilfi lil'.ill.is lur kriinsk.i ir;ikl .fui mI.mi mi'- 
Im.immim-: Mini ski I I rt'l »r i -r I ! , ; 1 1 1 s I _,i f , f i k r s..mi 
k;.hil\ s.ilnl-. 

'J. Sill rlllt^l |),tk'ilt.uispi .livt-l 1 k.iini.'lM k - 
mil ikir.it, nil i ski! Ir i j i . 1 1 I i r I al r i i i 1 1 . i ts M - 
iiimsImMi' t'M (k'l ;iv drii undri [ i \ i * < ■■ \ sr tl lul- 
d.idr ,.isen, scdiin dui ^'inun i\> .miens, it i< m 
rllrr 1 \ ; 1 1 1 n m f4 under .ukyliun- l.rm\.Ms miu 
ul |t l< M iiude hestaiulsdekir 
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lirr- Im .itt (Jarifrjin iiiIuims > miim.iI lier^iMi - 
li. d;ir idjeiilvinniii^ |ia^iii 

I S ill eiili^l li;ileiikiMs|M ..ki ii ! ii. k.in- 
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d.i -.ism ulki^rs I'r^n sk illci tin -rl inn. in den 
n;ill < I rn /nil. i vilkt'ii a\^.isnii!- a\ skd'iri 
^;ii , nit il.iM ell ;tini;in ikd k'n |i,issei ,i .i\en deii- 

I I . I /Mil 

.'i. S.ill enlist ll'l-nl nv df ' mi r-Mriidr 

I I ii hm >|m akcti, kaiiiu'leek n.il ihu.n., alt 
srnia mliiras i if leiliei ^e* n eMuiii kaiiaier, 
sum inidr! |i\ rnlyseil '. ! ;i m s 1 - [ ■ m de smiii -as- 
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": ;:fil Ot Ion of the clfc-lm3 0 1' -Vjdltill 5 t 'J . . t i.,a ■': 1 f 1 c 8 t 1 J;. l^j.1^3 

jvona^a Skif ferolJaakt ia juluget ( r«jro, .iwad ;n. 

1 ♦ A process in the gaa II' iou ti^.i oil-Deering ahale rocks In 
situ while supply!;. g heat throu/n channels uored in the rook, 
characterised in that when a shale portion hat been degasified by 
mean* of ^yrolysis and has oeoome popoua gases are Introduced 
in aaid portion, while it is etlll *erm, through other channels 
bored in the shale rook then the heat supplying chancels, and that 
said gaaea are of ouch kind that they in the meanwhile are subjec- 
ted to chemical reactlone without comDuation, the ahale rook 
acting aa a catalyst* 

2/ A process aa claimed in claim 1, characterised In that at 
leaat a part of the gas formed during the pyrolyais la recycled 
Into the ahale) portion after that lta oll-bearlng constituents haa 
been removed by condensation or weaning with cooling. 

3 1 A prooeaa aa ol aimed in olaim 1, characterised by that 
the Introduced gaa by ma&ha of a oompreaeor la oauaad to flow 
through a portion of already degas if lad warn ahale rook to he 
Introduced In another rook portion wherein oil la being recovered* 

k* A prooeaa aa olalaad In any of the olaimal to J, characte- 
rised by that a part of the reoyoled gaa la discharged from the 
shale rock before It has roaohed the tone, wherein the degasifioe- 
tlori of shale la taking place, while another part la passed alao 
through this zone. 

5« A pr cess aa olala d In any of the preoeding claims, 
characterised by that the gases ere introduced Into the shal rook 
through} the channela serving aa gas outlets during the ^rjlyals. 



